Role of p53 gene in apoptotic repair of genotoxic tissue damage in mice.
When DNA is damaged by exposure to a small amount of radiation, it is repaired efficiently by innate mechanisms. However, if cellular damage is more extensive, DNA repair cannot be adequately completed. To clarify the role of the p53 gene in apoptotic tissue repair, the incidence of in-vivo radiation-induced somatic mutation was evaluated by measuring the T cell receptor (TCR) gene expression in p53(+/+) and p53(-/-) mice. After gamma-irradiation with 3 Gy, the TCR mutation frequency (MF) was higher in p53(+/+) mice than in the controls. However, when the mice were exposed to 3 Gy at a low dose rate, the TCR MF did not increase in the p53(+/+) mice, whereas it increased and remained elevated in p53(-/-) mice, which are unable to induce apoptosis. In p53(+/+) mice, the TCR MF peaked 9 days after gamma-irradiation with 3 Gy at a high dose rate, and then gradually decreased with a half-life of about 13 days. However, in p53(-/-) mice, the peak level of the TCR MF did not decline significantly with time. Hence, complete repair of mutagenic damage in irradiated tissues requires the integration of DNA repair and p53-dependent apoptotic tissue repair.